Counseling for human immunodeficiency virus infected travelers is becoming increasingly specialized. Previous studies have reported the experience of HIV-infected travelers from temperate-climate countries but little is known about HIV-infected travelers from tropical countries. A retrospective study was conducted on HIV-infected travelers presenting at a travel health clinic in Rio de Janeiro. Eleven journeys by ten people were recorded. Brazil (Amazon region and Northeast) was the destination for six journeys. Other destinations were Peru, Angola, Europe and Asia. Nine attendees were undergoing antiretroviral therapy. Few HIV-infected people from Rio de Janeiro consulted a travel medicine specialist before traveling. Since they travel to destinations in Brazil and abroad where there are endemic diseases not encountered in Rio de Janeiro, careful pre-travel planning needs to be undertaken. Strategies for increasing the frequency of pre-travel consultations need to be developed, such as closer collaboration between HIV clinics and travel health clinics.
Travel Medicine is an exciting interdisciplinary specialty that has developed rapidly in response to the needs of the traveling population worldwide. The development of Travel Medicine as a discipline is a recent advance in itself. This has been recognized in the United Kingdom by the Department of Health in its new strategy for combating infectious disease, which confirms the need for specialists in travel medicine 26 . The field of Travel Medicine has grown dramatically, as a greater number of people travel to exotic and remote destinations. Approximately 600 million travelers cross international borders annually. However, studies suggest that only about 8% seek pre-travel health advice, and many receive information from practitioners who are ill-equipped to provide current and accurate information. Travel Medicine has become increasingly complex due to dynamic changes in global infectious disease epidemiology, changing patterns of drug resistance, and a rise in the number of travelers with chronic health conditions 12 . In general, the risk of becoming ill during international travel depends on the region of the world visited, as well as factors such as age, health status, length of stay and planned activities. To reduce the risk of illness or injury abroad, a healthcare provider should be consulted, ideally 4-6 weeks before international travel. Additionally, children, the elderly, pregnant women and immunocompromised travelers may be particularly vulnerable to certain problems while traveling and may require more specialized counseling 5 . Since the introduction of highly active antiretroviral treatment (HAART) in 1996, there have been substantial reductions in deaths and hospital admission rates in the developed nations. Increasing numbers of HIV-infected people are back in work and are traveling for holiday, family or business reasons 13 . Patients with CD4 counts below 200/µl are at substantial risk of opportunistic infections, which can be acquired both in an everyday environment and through travel. Furthermore, the effectiveness of vaccinations in this group of patients is reduced 25 . Traveling to tropical and subtropical countries significantly increases the chance of coming across infectious organisms 19 , but Furrer found that visiting tropical countries was associated with a lower risk of progression to acquired immunodeficiency syndrome (AIDS), indicating that traveling is a proxy for good health 8 . The total number of people with AIDS in Rio de Janeiro is over 30,000 21 . Although Rio de Janeiro is a city located in the tropics, tropical diseases are not a major problem in Rio, except for dengue, and vaccine-preventable diseases like polio or measles were eliminated in 1988 and 1999, respectively 21 . Previous studies have reported the experience of human immunodeficiency virus (HIV)-infected travelers from temperate countries 3 8 10 13 . This study reports findings from a public travel clinic for HIV-infected people living in Rio de Janeiro, Brazil.
MATERIAL AND METHODS
This study was carried out at Cives, the Travel Clinic of the Medical School of the Federal University of Rio de Janeiro, Brazil. Cives is the first public health information center for travelers in Brazil and it was the only one in Rio de Janeiro at the time when this study was performed. Consultations and vaccines were free of charge. A retrospective study of HIV-infected travelers presenting at the clinic from 2002 to 2006 was undertaken. The following information was analyzed: age, sex, CD4+ T-lymphocyte count, antiretroviral therapy, vaccinations, reason for traveling and travel destination.
RESULTS
A total of eleven journeys by ten people were recorded. All of these individuals lived in Rio de Janeiro and there was just one woman. Their ages ranged from 33 to 48 years. The reasons for travel were business (63.5%) or holidays (36.5%). Brazil was the destination for six journeys (54.5%) and Peru, Angola, Georgia, Uzbekistan and Switzerland were the destinations for one journey each (9.1%). In Brazil, the destinations were the Amazon region (four times) and the northeastern coast (twice). Nine attendees were undergoing antiretroviral therapy. The CD4 count ranged from 200 to 842/µl. The vaccines prescribed were for hepatitis B (four times), Vi typhoid, tetanus/diphtheria (three times each), yellow fever, Salk polio, influenza (twice each), hepatitis A, pneumococcal disease, rabies and meningitis (once each).
DISCUSSION
We examined the pre-travel preparation among HIV-infected attendees at a travel clinic, which differs from other studies that were performed among HIV-infected travelers attending HIV clinics 3 8 10 13 . Travel Medicine is a new branch of medicine in Brazil; the number of travel clinics is still limited; and people are not used to looking for this before traveling. This may explain the small sample size of patients, which is a limitation of our study.
Pre-travel consultation in travel clinics has been shown to decrease the rate of illness during travel 7 . It is quite clear, however, that travel clinics can only be effective if travelers use them. In Quebec, Canada, there are almost a hundred travel health clinics offering preventive services to travelers for a population of around seven million, but only around 15% of Quebecois travelers who are at risk consult a travel clinic 16 . One study conducted in London found that just 11 HIV-infected individuals sought pre-travel medical consultations 3 and another study in the USA found that only one HIV-infected patient consulted a travel medicine expert before traveling 11 . Experts generally bemoan the low attendance rates at travel clinics and many strategies have been suggested for increasing the frequency of pre-travel consultations 7 . Although many clinicians attending HIV-infected patients are specialists in infectious and parasitic diseases, some of them may not feel able to advise travelers. Before evaluating individuals at pre-travel consultations, clinicians have the responsibility that they must determine their own limitations. A threshold should be set for when a referral might be made to a Travel Medicine specialist, considering the traveler's best interests and the need to provide the most complete and up-to-date information 5 . Travel advice for HIV patients is becoming an increasingly specialized field and there have been good reviews on this subject 19 24 . In the present study, about half of the travelers were referred by just one doctor at our Medical School who was aware of the problem.
While European studies only reported on travel to destinations abroad 3 8 and an American study showed that only 26% of the HIVinfected patients traveled within the USA 10 , we found that 54.5% of the journeys were in Brazil, and 36.4% were to the Amazon Region. The majority of the 500,000 cases of malaria reported in Brazil every year are from the Amazon Region 18 . Although earlier reports did not find any association, evidence that HIV infection and malaria interact with one another has been accumulating more recently 9 . The data available suggest that there is probably no interaction between the nucleoside reverse transcriptase inhibitors and malaria drugs.
The common drugs used for malaria prophylaxis are chloroquine, mefloquine, doxycycline and atovaquone/proguanil. No clinically significant interaction is expected between nonnucleoside reverse transcriptase inhibitors and these drugs. All protease inhibitors (PI) inhibit hepatic cytochrome p450 enzymes, and they share this behavior with many antimalarials. Ritonavir, the most potent inhibitor of cytochrome P450 3A4 (CYP3A4), does not increase mefloquine levels, but the plasma ritonavir levels are decreased by mefloquine 19 . Coadministration of lopinavir or ritonavir and atovaquone may result in decreased concentrations of atovaquone. The clinical significance of this is unknown, but an increase in the atovaquone dose may be needed 23 . No clinically significant interaction is expected among protease inhibitors, except between ritonavir, chloroquine and proguanil.
Quinine, artemisinin and lumefantrine are used for treatment of malaria. Quinine is extensively metabolized by CYP3A4. The exposure may be increased by ritonavir or ritonavir-containing boosted PI regimens. Quinine either is contraindicated or has to be used with great caution. Careful monitoring of drug levels to avoid fatal arrhythmias is necessary. Artemisinin, and its derivatives such as artesunate and artemether, are rapidly metabolized via CYP3A4 to a biologically active metabolite, dihydroartemisinin.
Although the parent drugs and dihydroartemisinin all have antimalarial activity, dihydroartemisinin has greater potency than the parent drugs. Inhibition of CYP3A4 would reduce dihydroartemisinin, but increase the concentrations of the parent drug and potentially increase the half-life of the parent drug. The effects of protease inhibitors and non-nucleoside reverse transcriptase inhibitors are unclear 23 . Lumefantrine is extensively metabolized by CYP3A4. Lumefantrine does not seem to prolong the QT interval and is much safer than halofantrine. Nevertheless, interactions with PIs and non-nucleoside reverse transcriptase inhibitors (NNRTIs) are likely and the manufacturer's summary of product characteristics advises that coadministration with CYP3A4 inhibitors is contraindicated Yellow fever vaccine is contraindicated in cases of symptomatic HIV infection 5 . In our study, among the travelers to the Amazon region, two were given vaccination (CD4 > 350/µl), one had already been vaccinated and one was not vaccinated for yellow fever. One British study 3 found that no HIV-infected patients were vaccinated for yellow fever, even though 12% of them traveled to Africa. Shaw and Leggat 22 described an expedition to the Amazon region in which they found that there were few tropical illnesses, most likely because of the considerable effort put into health preplanning and disease prevention. Therefore, pre-travel health advice from a travel clinic is vital for HIV-infected people traveling to the Amazon region.
Travel to other countries was reported five times. One traveler went to Cuzco, Peru, which is located at an altitude of 3,326m above sea level. Acetazolamide is an acceptable prophylactic medication against altitude sickness for travelers visiting areas over the altitude of 2,500m above sea level 2 . Allergic reactions to acetazolamide are extremely rare, but this drug is related to sulfonamides and should not be used by sulfa-allergic individuals 5 . Acetazolamide may be used with caution for HIV-infected patients since side effects relating to trimethoprim-sulfamethoxazole have been noted in only 10% of the patients without HIV infection, but in about 50% of HIV patients 1 .
Many travelers visiting Cuzco engage in casual sexual activities that put them at risk of acquiring and transmitting sexually transmitted diseases 2 . In Germany, an estimated 5 to 10% of HIV infections are acquired during holidays. HIV-positive travelers should be aware of the special risks that sexually transmitted diseases and HIV superinfection present to them 25 . Travelassociated HIV infections are mainly caused by non-B subtypes and circulating recombinant forms, which contribute towards increased HIV-1 diversity. This increase has in turn led to the emergence of new recombinant forms. Increased HIV-1 diversity has implications for diagnostic and treatment efficacy (although the data remain limited), and for future vaccine programs 15 . There was one journey to Switzerland. Although developed countries have low rates of vaccine-preventable diseases, outbreaks of measles and mumps were recently reported in Switzerland, Germany, Spain and USA, mainly among unvaccinated individuals 4 17 . Measles, mumps and rubella vaccines are not recommended for HIV-infected persons with evidence of severe immunosuppression 5 . Food and waterborne diseases are endemic in Angola. Salk polio vaccine is preferred in relation to oral polio vaccine for HIV-infected patients because of the risk of paralytic poliomyelitis associated with oral polio vaccine in these patients 19 . The Vi typhoid vaccine should also be chosen in preference to the live oral typhoid vaccine. Reduced immunological defenses and diminished gastric acid production increase the risk of gastrointestinal infections in HIV patients. Travelers must strictly observe proper water and food hygiene 25 . One person traveled twice: the first time to Georgia and one year later to Uzbekistan. Cases of diphtheria have declined after the massive outbreak of the 1990s in the newly independent states 5 . If a person seeks a travel health provider for immunization for travel, this should be an opportunity to administer other vaccines when the recommendations have not previously been carried out 5 . Since seven of the attendees had previously been vaccinated for preventable diseases that exist in Rio de Janeiro, e.g. hepatitis B, hepatitis A, pneumococcal infection, tetanus and diphtheria, and at least eight had previously had measles (data not shown), only a few people were vaccinated at the pre-travel consultation.
Other vaccines like yellow fever, typhoid, polio and rabies have been indicated for journeys. One study found that individuals traveling to Africa received vaccination for hepatitis A and B and typhoid but not for others that are recommended 3 . Nine travelers were receiving HAART with CD4 counts over 200/µl. If, in the pre-HAART era, many patients traveled when they were in a severely immunosuppressed condition with a strong desire to take their last chance to travel 10 , nowadays many HIVpositive travelers have benefited from advances in antiretroviral therapy. They present increased survival, better quality of life and reduced risk of opportunistic infections 19 . One recent study (in which 79.4% of travelers were undergoing antiretroviral therapy) found a median CD4 count of 451/µl 3 . However, in a British study, 27 (11.3%) individuals stopped their antiretroviral treatment at the time of travel. Among these 27 who discontinued their treatment, only 15 (55.5%) sought medical advice before stopping antiretroviral treatment and one individual developed an NNRTI-based mutation 13 . Furthermore, in our study, business was the reason for travel in 63.5% of the cases, in contrast to 15% in an earlier study 10 . This is a sign that HIV-infected individuals are living and working as well as non-infected people.
Our data suggest that many HIV-infected people from Rio de Janeiro travel to destinations in Brazil and abroad where there are endemic diseases not encountered in Rio. Like HIV-infected travelers from other countries, very few of them consulted a travel medicine expert before traveling. As seen in previous studies 3 , pre-travel preparation for HIV-infected travelers needs to be carefully planned and carried out, including vaccination, prophylactic medications and advice regarding safe food, drink, conduct and lifestyle behavior. HIV-infected patients need to be more aware that medical counseling prior to traveling is necessary. It is hoped that the results from this study may lead to closer collaboration between HIV clinics and travel health clinics.
